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(54) IMAGE FORMATION DEVICE 
(57)Abstract 

PURPOSE: To preserve a temporarily set optimum set 
value and to stably operate the device by providing an 
area for setting various conditions required for an 
SDRAM, and setting access from the outside to that 
area. 

CONSTITUTION; At the time of writing, an address 
position to first write data, the number of clocks from the 
supply of address to the setting of writing data, length at 
the time of continuous access and the order of address 
changes at the time of continuous access or the like are 
set to a setting means 2 as set values and after the set 
values of the setting means 2 are reset to the prescribed 
internal register of the SDRAM at an image storage 
means 1 by a setting control means 3, writing is started. 
At the time of reading, similarly* reading is performed 
according to the contents of the setting means 2 by the 
setting control means 3 and based on read image 
information, image formation is performed by an image 

forming means 6, Thus, the optimum set values are temporarily written in the setting means 
so that the SDRAM can be read/ written according to those set values anytime. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An image forming device which uses SDRAM for memory of picture 
information, comprising: 

An image storing means provided with SDRAM which memorizes picture information. 
A setting-out means to set up conditions which SDRAM needs at the time of reading 
and writing of a described image memory measure. 

A setting-out control means which controls reading and writing according to contents 
set as the above-mentioned setting-out means at the time of reading and writing of a 
described image memory measure. 

[Claim 2]An image forming device having a remote setting means to set up a preset 
value of the above-mentioned setting-out means from the outside, in the image 
forming device according to claim 1. 

[Claim 3]An image forming device characterized by the above-mentioned setting-out 
means being ROM placed into an image forming device in the image forming device 
according to claim 1. 

[Claim 4]In claim 1, claim 2, or the image forming device according to claim 3, When a 
clock frequency supplied to SDRAM of a described image memory measure is changed, 
An image forming device provided with a preset value alteration means which changes 
a preset value so that a preset value of the above-mentioned setting-out means may 
be corresponded to a clock nearest to a former preset value based on a ratio with a 
clock frequency before change. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to control of SDRAM which memorizes 
picture information in image forming devices, such as an electro photography copying 
machine, a printer, and fax. 
[0002] 

[Description of the Prior Art]In the image forming device which memorizes picture 
information conventionally, begins to read and performs image formation, the case 
where picture information is processed at high speed — SRAM (SUTACHIKKU 
random access memory) — when you needed large scale, generally DRAM (dynamic 
random access memory) was used. However, from improvement in the speed of micro 
CPU or a printer, and the demand of the improvement in imaging quality, from recent 
years, it is a high speed much more, and the mass memory for picture information has 
been needed in low cost. As a method of filling the demand, SDRAM (synchronous 
dynamic random access memory) which operates synchronizing with a clock came to 
attract attention in recent years. This SDRAM had the trouble which sets up required 
terms and conditions, such as time (clock number) to reading and writing of data, 
length at the time of continuous access, and an address at the time of continuous 
access, each time at the time of reading and writing. When the clock of micro CPU and 
the clock of SRAM were being shared especially and there was change to the clock 
frequency of micro CPU, there was a case where the control circuit of SDRAM 
needed change of the kind of SDRAM and to be changed. 
[0003] 

[Problem(s) to be Solved by the Invention]In the image forming device which uses the 
conventional SDRAM as mentioned above, there was trouble which sets up necessary 
conditions, such as time (clock number) to reading and writing of data, length at the 
time of continuous access, and an address at the time of continuous access, each 
time at the time of reading and writing. When the clock of micro CPU and the clock of 
SRAM were being shared especially and there was change to the clock frequency of 
micro CPU, the fault that change of the kind of SDRAM and change of the control 
circuit of SDRAM were needed was produced. 
[0004] 



[Objects of the Invention]By making this invention in order to cancel the fault of the 
image forming device which uses the conventional SDRAM which was mentioned 
above, and providing the field which sets up the terms and conditions which SDRAM 
needs for exclusive use, An access set can be been made to carry out simply [ the 
field ] from the exterior, and a preset value can be automatically changed according to 
change of the clock frequency of micro CPU, And the optimal preset value set up 
once is saved without being accompanied by change of the kind of SDRAM, and 
change of the control circuit of SDRAM, and it aims at providing the image forming 
device constituted so that it might operate stably. 
[0005] 

[Means for Solving the Problem]This invention is characterized by that an image 
forming device which uses SDRAM for memory of picture information comprises the 
following as the first means by this invention to achieve the above objects. 
An image storing means provided with SDRAM which memorizes picture information. 
A setting-out means to set up conditions which SDRAM needs at the time of reading 
and writing of a described image memory measure. 

A setting-out control means which controls reading and writing according to contents 
set as the above-mentioned setting-out means at the time of reading and writing of a 
described image memory measure. 

[0006]In the second means, it had a remote setting means to set up a preset value of 
the above-mentioned setting-out means from the outside, in an image forming device 
of the first means of the above. 

[0007]In the third means of this invention, the above-mentioned setting-out means is 
characterized by being ROM placed into an image forming device in an image forming 
device of the first means of the above. 

[0008]On the fourth means and in an image forming device of the above-mentioned 
first and the second and third means, When a clock frequency supplied to SDRAM of a 
described image memory measure was changed, it had a preset value alteration means 
which changes a preset value so that a preset value of the above-mentioned 
setting-out means may be corresponded to a clock nearest to a former preset value 
based on a ratio with a clock frequency before change. 
[0009] 

[Function]In the image forming device which uses SDRAM for memory of picture 
information as the first means as this invention was mentioned above, The image 
storing means provided with SDRAM which memorizes picture information, and a 



setting-out means to set up the conditions which SDRAM needs at the time of 
reading and writing of a described image memory measure, Since it had the 
setting-out control means which controls reading and writing according to the 
contents set as the above-mentioned setting-out means at the time of reading and 
writing of a described image memory measure, Once it sets up the optimal terms and 
conditions that operate SDRAM by a setting-out means, the preset value will be 
saved over a long period of time, and the writing to SDRAM stable based on the preset 
value and read-out will become possible. 

[0010]Since it had a remote setting means to set up the preset value of the 
above-mentioned setting-out means from the outside, in the image forming device of 
the first means of the above in the second means, Even if that of the clock frequency 
of micro CPU is changed, it is not necessary to make a control circuit change of the 
kind of SDRAM, or SDRAM, and moreover, a preset value can be easily changed from 
the outside. 

[001 1]In the third means of this invention, in the image forming device of the first 
means of the above, since the above-mentioned setting-out means is ROM placed 
into the image forming device, ROM in which the program of micro CPU was stored 
can be shared. 

[0012]On the fourth means and in the image forming device of the above-mentioned 
first and the second or third means. When the clock frequency supplied to SDRAM of 
a described image memory measure is changed, Since it had the preset value 
alteration means which changes a preset value so that the preset value of the 
above-mentioned setting-out means might be corresponded to the clock nearest to a 
former preset value based on a ratio with the clock frequency before change, Even if 
the clock frequency of SDRAM is changed, automatically, the optimal setups calculate 
and storage is carried out. 
[0013] 

[Example]Hereafter, based on the illustrated example, this invention is explained in 
detail. Drawing 1 is a block diagram showing the important section composition of the 
printer in which one example of this invention is shown. Although a printer is 
illustrated as an image forming device for this example, this invention is widely 
applicable to other image forming devices. A setting-out means 2 by which the printer 
shown in this example sets up conditions required for operation of the image storing 
means 1 and a described image memory measure, the setting-out control means 3 
which controls the above-mentioned setting-out means, the image forming device 6, 
memory storage ROM/RAM7, and the external connection means 8 are connected via 



the whole control means 9. 20 is an external device and has a function which supplies 
image data in a described image forming device. 

[0014]Operation and the function of each part are explained in this composition. 
[0015]In the composition shown in drawing 1 , the case where picture information is 
supplied via the external connection means 8 of the image forming device 10 from the 
external device 20 like a computer is assumed. In order to correspond to the computer 
in which high speed processing in recent years is possible, the image storing means in 
an image forming device is a high speed as mentioned above, And it is a mass memory 
and SDRAM (synchronous dynamic random access memory) which operates 
simultaneously synchronizing with a high speed clock signal is used. If the address of 
the first read position is given at the time of burst read (continuation reading), this 
SDRAM, The first data is outputted after the set-up time (see the time set up as CAS 
Latency of drawing 4 ), and the data read in the time by address turn by the length set 
up for every clock (a part for the length set up as Burst Length) is outputted. If the 
address of the position written in first is similarly given about the time of a burst light 
(continuation writing) and right data are given for every clock, continuation writing will 
be carried out to address turn by the length to which it pointed by setting out. Like the 
conventional DRAM (dynamic random access memory), since need to give an address 
and it always is not necessary to write it for every data, high-speed data reading and 
writing are possible. 

[0016]In order to memorize the picture information received via the external 
connection means 8 at high speed or to read it by SDRAM of the described image 
memory measure 1, it is necessary to give various preset values besides the address 
written first. In this invention, in order to prepare the preset value beforehand, the 
setting-out means 2 is formed. This example shows the case where the reading and 
writing to the image storing means 1 are controlled by the setting-out control means 3 
according to the contents set as the setting-out means 2. The address position which 
should be first written in at the time of writing if this is explained concretely, A clock 
number until it sets up the postscript lump data which supplied the address, Writing is 
started, after the turn of change of the length at the time of continuous access and 
the address at the time of continuous access, etc. are set as the setting-out means 2 
as a preset value and reset the preset value of the setting-out means 2 to the 
predetermined internal register of SDRAM of the image storing means 1 by the 
setting-out control means 3. Similarly, according to the contents of the setting-out 
means 2, it is read by the setting-out control means 3 also at the time of read-out, 
and image formation is carried out by the image forming means 6 based on the read 



picture information. The control means 9 has a function which supervises whether it 
generally has micro CPU, and the signal transduction between each means of the 
image forming device 10 and the directions of operation doubled with timing are given, 
or between each means is operating normally. The program etc. which control micro 
CPU are stored in ROM of ROM/RAM7. 

RAM is used as a memory which memorizes various calculation results temporarily. 

[0017]What is necessary is just to change a preset value by the above-mentioned 
setting-out means, even if the frequency of the clock which the reading and writing of 
SDRAM of are always attained according to that preset value, and is supplied to 
SDRAM is changed once it can write the optimal preset value that operates SDRAM 
according to this composition in a setting-out means. 

[0018] Drawing 2 is a block lineblock diagram showing the modification example of this 
invention, and the remote setting means 4 and the preset value alteration means 5 are 
further added for everything but each function that was explained to 
above-mentioned drawing 1 . The overlapping explanation is omitted and only different 
functional operation from drawing 1 is explained. Namely, although a DIP switch, and 
RAM or ROM can be considered as a setting-out means 2 to set up the preset value 
of SDRAM, for example, It is for setting up the remote setting means 4 and changing 
the contents of a preset value of the setting-out means 2 from the outside, and if a 
preset value is inputted from the key of the distribution power board (graphic display 
abbreviation) of the image forming device 10, the contents will be judged by the 
remote setting means 4, and it will become possible to write in RAM of the setting-out 
means 2, for example. When receiving setting data from the external device 20 via the 
external connection means 8, it is also possible to judge the contents of a preset 
value by the remote setting means 4, and to write in RAM of the setting-out means 2 
similarly. Of course, it is also possible to operate a DIP switch and to define a preset 
value. 

[0019]As mentioned above, since the preset value of the setting-out means 2 can be 
set up from the exterior according to this example. The optimal preset value of 
SDRAM can be easily reset from a remote setting means, without changing the kind of 
SDRAM, and the control circuit of SDRAM, even if change of the clock frequency of 
micro CPU arises so that it may mention later. 

[0020]Although the above-mentioned setting-out means 2 may be set to ROM in the 
above-mentioned example and the part may be set as the dedicated area which 
memorizes the preset value, If the method of diverting the ROM partial area of 



ROM/RAM 10 used for the program of micro CPU from a point of a cost merit is used, 
it is not necessary to have exclusive ROM and is advantageous to cost reduction. In 
this case, the preset value of SDRAM set as the predetermined region in ROM of 
ROM/RAM10 is detected, and reading and writing of the image storing means 1 are 
controlled by the setting-out control means 3 according to that setting detail. 
[0021] Although the point of operating as one of the big advantages of SDRAM 
synchronizing with a clock signal is mentioned, Generally, since the clock of SDRAM 
and the clock of micro CPU are shared and used, For example, in order to raise the 
working speed of micro CPU, when a clock frequency is made high, naturally the 
working speed of SDRAM may also become early and malfunction may be produced in 
the preset value corresponding to the low frequency set as the setting-out means 2. 
For example, while data carries out a reading-and-writing lump after supplying an 
address to SDRAM, a clock number is set up so that the time for performing other 
processings may be secured, but if the frequency of a clock is changed, a difference 
will arise at the secured time. For this reason, it becomes impossible to perform other 
required processings, and malfunction may be caused. Even if the clock frequency 
which the preset value alteration means 5 is installed in order to prevent the 
malfunction, and is supplied to SDRAM is changed, The variation ratio before and 
behind change of a clock frequency is taken into consideration, and while data carries 
out a reading-and-writing lump after supplying an address to SDRAM, a clock number 
is set up so that the time for performing other processings may be secured. That is, 
however it, for example, doubles the above-mentioned clock number which sets up 
when a clock frequency becomes two times, when the time which other processings 
take is shortened with increase of a clock frequency, the part clock number is 
lessened. Thus, since it serves to change a preset value when changing a clock 
frequency so that it may correspond to the clock of the time nearest to a set period, 
the time of other processings is securable as usual. Although the graphic display was 
omitted as one of the methods which attains this function. It has a 
standard-of-frequency clock generating means higher enough than the clock supplied 
to SDRAM into the preset value alteration means 5, investigates whether a clock's of 
SDRAM round term is equivalent to a part for how many [ of a reference clock ] (for 
example, this value is set to B), and memorizes. When a clock frequency is changed, a 
clock's of SDRAM after change round term is equivalent to a part for how many [ of a 
reference clock ], or (for example, this value is set to A) it detects similarly, and a ratio 
(A/B) with the clock frequency before change is calculated. When the preset value 
before the setting-out means 2 is n, a new preset value searches for the nearest 



integer m more than the value calculated by nx (A/B) t and changes the preset value n 
of the setting-out means 2 into the preset value m by the preset value alteration 
means 5. According to this method, even if the clock frequency of the clock supplied 
to SDRAM changes, a preset value can also be automatically changed so that the time 
set up before may be secured. Namely, what is necessary is to count the clock 
frequency before and behind change, and just to compute the clock number for 
securing time required for other processings with the second clock signal of frequency 
sufficiently higher than a clock frequency, based on the result. 

[0022] Drawing 3 shows the main timing of SDRAM. In the example shown in drawing 3 , 
to the timing which sets the mode register in SDRAM. It is CS (chip select) signal of 
SDRAM made into a selection object at the active (Low level) time, And are a RAS 
signal of a sequence (low) address strobe at the active time, and the CAS signal of a 
line (column) address strobe simultaneously in the time of active. What is necessary is 
just to input a value (Valid portion of a figure) to set up into RA signal which comprises 
two or more lines usually used as an address input terminal at the time of active of WE 
signal [ that it can write in (write enable) ]. 

[0023] Drawing 4 is what showed the main examples of timing of other SDRAMs, and 
gives the address of the first read position to SDRAM (RA signal of a figure). [ Row 
and ] It is a figure showing the timing to which the first data is outputted after the 
position described as Colum, and the time set up as CAS Latency. In this example, a 
sequence (low) address is given on RA signal at the time of active of a RAS signal, and 
a line (column) address is given on RA signal at the time of active of a CAS signal. 
Since it is set to CAS Latency=2 if it is a read state and a sequence (low) and a line 
(column) address are prepared in the standup of the 8th clock signal (SYSCLK signal 
in a figure), since WE signal is high-level, The first data is materialized in the standup 
of the 10th clock signal (DO in a figure). Henceforth, data is outputted with D1, D2, and 
— for every clock. Therefore, change of the clock (SYSCLK signal) frequency supplied 
to SDRAM will change the time t1 of CAS Latency, while it has been setting out of 
CAS Latency=2. If the clock frequency after change becomes high, the time of CAS 
Latency is shorter than t1 , and if the clock frequency after change becomes low, the 
time of CAS Latency will become longer than t1. other processings are performed 
between the time t1 before change — required — in a certain case. If the clock 
frequency after change becomes high, it will arise that it becomes impossible to 
perform other processings to within a time [ of new CASLatency ], if the clock 
frequency after change becomes low, after performing other processings, a margin 
arises in time, and the fault which says that processing time becomes long happens. 



The preset value alteration means 5 of drawing 2 was established in order to cancel 
the above fault, and by the method mentioned above, it is constituted so that 
necessary minimum time may be set up automatically. 
[0024] 

[Effect of the Invention]As explained above, by this invention, it had the setting-out 
control means which controls reading and writing according to the contents of the 
setting-out means by the first means. 

Therefore, once it can write the optimal preset value that operates SDRAM in a 
setting-out means, Even if reading and writing of SDRAM are attained according to a 
preset value after that and the frequency of the clock moreover supplied to SDRAM is 
changed, the image forming device whose image formation stable only by changing the 
preset value of a setting-out means becomes possible can be provided. 

[0025]In the second means of this invention, by a remote setting means, since the 
preset value of the above-mentioned setting-out means can be set up, The optimal 
preset value of SDRAM can be reset easily, without being accompanied by change of 
the kind of SDRAM, or the control circuit of SDRAM, even if it is a case where the 
clock frequency of micro CPU is changed. 

[0026]Since it was set as the ROM area which it had in the image forming device as 
the above-mentioned setting-out means according to the third means of this 
invention, It can share in ROM containing the program of micro CPU, the preset value 
of SDRAM can be put in, switches are not provided specially, and the preset value of 
SDRAM can be set up easily, without being accompanied by a cost hike. 
[0027]According to the fourth means of this invention, the above 1 and 2, Or since it 
is changed into the preset value which is in agreement with the optimal timing 
condition set up once automatically even if it is a case where the clock frequency 
supplied to SDRAM is changed in the image forming device of the means of 3, It is 
necessary to change neither change of the kind of SDRAM, nor the control circuit of 
SDRAM, moreover, the optimal preset value set up once can be kept automatic when 
changing the clock frequency of micro CPU, and the image forming device which 
processes picture information stably can be provided. 
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TECHNICAL FIELD 



[Industrial Application]This invention relates to control of SDRAM which memorizes 
picture information in image forming devices, such as an electro photography copying 
machine, a printer, and fax. 
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PRIOR ART 



[Description of the Prior Art]In the image forming device which memorizes picture 
information conventionally, begins to read and performs image formation, the case 
where picture information is processed at high speed — SRAM (SUTACHIKKU 
random access memory) — when you needed large scale, generally DRAM (dynamic 
random access memory) was used. However, from improvement in the speed of micro 
CPU or a printer, and the demand of the improvement in imaging quality, from recent 
years, it is a high speed much more, and the mass memory for picture information has 
been needed in low cost. As a method of filling the demand, SDRAM (synchronous 
dynamic random access memory) which operates synchronizing with a clock came to 
attract attention in recent years. This SDRAM had the trouble which sets up required 
terms and conditions, such as time (clock number) to reading and writing of data, 
length at the time of continuous access, and an address at the time of continuous 
access, each time at the time of reading and writing. When the clock of micro CPU and 
the clock of SRAM were being shared especially and there was change to the clock 
frequency of micro CPU, there was a case where the control circuit of SDRAM 
needed change of the kind of SDRAM and to be changed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]As explained above, by this invention, it had the setting-out 
control means which controls reading and writing according to the contents of the 
setting-out means by the first means. 

Therefore, once it can write the optimal preset value that operates SDRAM in a 
setting-out means, Even if reading and writing of SDRAM are attained according to a 
preset value after that and the frequency of the clock moreover supplied to SDRAM is 
changed, the image forming device whose image formation stable only by changing the 
preset value of a setting-out means becomes possible can be provided. 

[0025]In the second means of this invention, by a remote setting means, since the 
preset value of the above-mentioned setting-out means can be set up, The optimal 
preset value of SDRAM can be reset easily, without being accompanied by change of 
the kind of SDRAM, or the control circuit of SDRAM, even if it is a case where the 
clock frequency of micro CPU is changed. 

[0026]Since it was set as the ROM area which it had in the image forming device as 
the above-mentioned setting-out means according to the third means of this 
invention, It can share in ROM containing the program of micro CPU, the preset value 
of SDRAM can be put in, switches are not provided specially, and the preset value of 
SDRAM can be set up easily, without being accompanied by a cost hike. 
[0027]According to the fourth means of this invention, the above 1 and 2, Or since it 
is changed into the preset value which is in agreement with the optimal timing 
condition set up once automatically even if it is a case where the clock frequency 
supplied to SDRAM is changed in the image forming device of the means of 3, It is 
necessary to change neither change of the kind of SDRAM, nor the control circuit of 
SDRAM, moreover, the optimal preset value set up once can be kept automatic when 
changing the clock frequency of micro CPU, and the image forming device which 
processes picture information stably can be provided. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]In the image forming device which uses the 
conventional SDRAM as mentioned above, there was trouble which sets up necessary 
conditions, such as time (clock number) to reading and writing of data, length at the 
time of continuous access, and an address at the time of continuous access, each 
time at the time of reading and writing. When the clock of micro CPU and the clock of 
SRAM were being shared especially and there was change to the clock frequency of 
micro CPU, the fault that change of the kind of SDRAM and change of the control 
circuit of SDRAM were needed was produced. 
[0004] 

[Objects of the Invention]By making this invention in order to cancel the fault of the 
image forming device which uses the conventional SDRAM which was mentioned 
above, and providing the field which sets up the terms and conditions which SDRAM 
needs for exclusive use. An access set can be been made to carry out simply [ the 
field ] from the exterior, and a preset value can be automatically changed according to 
change of the clock frequency of micro CPU, And the optimal preset value set up 
once is saved without being accompanied by change of the kind of SDRAM, and 
change of the control circuit of SDRAM, and it aims at providing the image forming 
device constituted so that it might operate stably. 
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MEANS 



[Means for Solving the Problem]This invention is characterized by that an image 
forming device which uses SDRAM for memory of picture information comprises the 
following as the first means by this invention to achieve the above objects. 
An image storing means provided with SDRAM which memorizes picture information. 
A setting-out means to set up conditions which SDRAM needs at the time of reading 
and writing of a described image memory measure. 

A setting-out control means which controls reading and writing according to contents 
set as the above-mentioned setting-out means at the time of reading and writing of a 
described image memory measure. 



[0006]In the second means, it had a remote setting means to set up a preset value of 
the above-mentioned setting-out means from the outside, in an image forming device 
of the first means of the above. 

[0007]In the third means of this invention, the above-mentioned setting-out means is 
characterized by being ROM placed into an image forming device in an image forming 
device of the first means of the above. 

[0008]On the fourth means and in an image forming device of the above-mentioned 
first and the second and third means, When a clock frequency supplied to SDRAM of a 
described image memory measure was changed, it had a preset value alteration means 
which changes a preset value so that a preset value of the above-mentioned 
setting-out means may be corresponded to a clock nearest to a former preset value 
based on a ratio with a clock frequency before change. 
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OPERATION 



[Function]In the image forming device which uses SDRAM for memory of picture 
information as the first means as this invention was mentioned above, The image 
storing means provided with SDRAM which memorizes picture information, and a 
setting-out means to set up the conditions which SDRAM needs at the time of 
reading and writing of a described image memory measure, Since it had the 
setting-out control means which controls reading and writing according to the 
contents set as the above-mentioned setting-out means at the time of reading and 
writing of a described image memory measure, Once it sets up the optimal terms and 
conditions that operate SDRAM by a setting-out means, the preset value will be 
saved over a long period of time, and the writing to SDRAM stable based on the preset 
value and read-out will become possible. 

[0010]Since it had a remote setting means to set up the preset value of the 



above-mentioned setting-out means from the outside, in the image forming device of 
the first means of the above in the second means, Even if that of the clock frequency 
of micro CPU is changed, it is not necessary to make a control circuit change of the 
kind of SDRAM, or SDRAM, and moreover, a preset value can be easily changed from 
the outside. 

[001 1]In the third means of this invention, in the image forming device of the first 
means of the above, since the above-mentioned setting-out means is ROM placed 
into the image forming device, ROM in which the program of micro CPU was stored 
can be shared. 

[0012]On the fourth means and in the image forming device of the above-mentioned 
first and the second or third means, When the clock frequency supplied to SDRAM of 
a described image memory measure is changed, Since it had the preset value 
alteration means which changes a preset value so that the preset value of the 
above-mentioned setting-out means might be corresponded to the clock nearest to a 
former preset value based on a ratio with the clock frequency before change, Even if 
the clock frequency of SDRAM is changed, automatically, the optimal setups calculate 
and storage is carried out. 
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EXAMPLE 



[Example]Hereafter, based on the illustrated example, this invention is explained in 
detail. Drawing 1 is a block diagram showing the important section composition of the 
printer in which one example of this invention is shown. Although a printer is 
illustrated as an image forming device for this example, this invention is widely 
applicable to other image forming devices. A setting-out means 2 by which the printer 
shown in this example sets up conditions required for operation of the image storing 
means 1 and a described image memory measure, the setting-out control means 3 
which controls the above-mentioned setting-out means, the image forming device 6, 
memory storage ROM/RAM7, and the external connection means 8 are connected via 
the whole control means 9. 20 is an external device and has a function which supplies 
image data in a described image forming device. 



[001 4] Operation and the function of each part are explained in this composition. 
[0015]In the composition shown in drawing 1 , the case where picture information is 
supplied via the external connection means 8 of the image forming device 10 from the 
external device 20 like a computer is assumed. In order to correspond to the computer 
in which high speed processing in recent years is possible, the image storing means in 
an image forming device is a high speed as mentioned above, And it is a mass memory 
and SDRAM (synchronous dynamic random access memory) which operates 
simultaneously synchronizing with a high speed clock signal is used. If the address of 
the first read position is given at the time of burst read (continuation reading), this 
SDRAM, The first data is outputted after the set-up time (see the time set up as CAS 
Latency of drawing 4 ), and the data read in the time by address turn by the length set 
up for every clock (a part for the length set up as Burst Length) is outputted. If the 
address of the position written in first is similarly given about the time of a burst light 
(continuation writing) and right data are given for every clock, continuation writing will 
be carried out to address turn by the length to which it pointed by setting out. Like the 
conventional DRAM (dynamic random access memory), since need to give an address 
and it always is not necessary to write it for every data, high-speed data reading and 
writing are possible. 

[0016]In order to memorize the picture information received via the external 
connection means 8 at high speed or to read it by SDRAM of the described image 
memory measure 1, it is necessary to give various preset values besides the address 
written first. In this invention, in order to prepare the preset value beforehand, the 
setting-out means 2 is formed. This example shows the case where the reading and 
writing to the image storing means 1 are controlled by the setting-out control means 3 
according to the contents set as the setting-out means 2. The address position which 
should be first written in at the time of writing if this is explained concretely, A clock 
number until it sets up the postscript lump data which supplied the address, Writing is 
started, after the turn of change of the length at the time of continuous access and 
the address at the time of continuous access, etc. are set as the setting-out means 2 
as a preset value and reset the preset value of the setting-out means 2 to the 
predetermined internal register of SDRAM of the image storing means 1 by the 
setting-out control means 3. Similarly, according to the contents of the setting-out 
means 2, it is read by the setting-out control means 3 also at the time of read-out, 
and image formation is carried out by the image forming means 6 based on the read 
picture information. The control means 9 has a function which supervises whether it 
generally has micro CPU, and the signal transduction between each means of the 



image forming device 10 and the directions of operation doubled with timing are given, 
or between each means is operating normally. The program etc. which control micro 
CPU are stored in ROM of ROM/RAM7. 

RAM is used as a memory which memorizes various calculation results temporarily. 

[0017]What is necessary is just to change a preset value by the above-mentioned 
setting-out means, even if the frequency of the clock which the reading and writing of 
SDRAM of are always attained according to that preset value, and is supplied to 
SDRAM is changed once it can write the optimal preset value that operates SDRAM 
according to this composition in a setting-out means. 

[0018] Drawing 2 is a block lineblock diagram showing the modification example of this 
invention, and the remote setting means 4 and the preset value alteration means 5 are 
further added for everything but each function that was explained to 
above-mentioned drawing 1 . The overlapping explanation is omitted and only different 
functional operation from drawing 1 is explained. Namely, although a DIP switch, and 
RAM or ROM can be considered as a setting-out means 2 to set up the preset value 
of SDRAM, for example, It is for setting up the remote setting means 4 and changing 
the contents of a preset value of the setting-out means 2 from the outside, and if a 
preset value is inputted from the key of the distribution power board (graphic display 
abbreviation) of the image forming device 10, the contents will be judged by the 
remote setting means 4, and it will become possible to write in RAM of the setting-out 
means 2, for example. When receiving setting data from the external device 20 via the 
external connection means 8, it is also possible to judge the contents of a preset 
value by the remote setting means 4, and to write in RAM of the setting-out means 2 
similarly. Of course, it is also possible to operate a DIP switch and to define a preset 
value. 

[0019]As mentioned above, since the preset value of the setting-out means 2 can be 
set up from the exterior according to this example, The optimal preset value of 
SDRAM can be easily reset from a remote setting means, without changing the kind of 
SDRAM, and the control circuit of SDRAM, even if change of the clock frequency of 
micro CPU arises so that it may mention later. 

[0020]Although the above-mentioned setting-out means 2 may be set to ROM in the 
above-mentioned example and the part may be set as the dedicated area which 
memorizes the preset value, If the method of diverting the ROM partial area of 
ROM/RAM10 used for the program of micro CPU from a point of a cost merit is used, 
it is not necessary to have exclusive ROM and is advantageous to cost reduction. In 



this case, the preset value of SDRAM set as the predetermined region in ROM of 
ROM/RAM10 is detected, and reading and writing of the image storing means 1 are 
controlled by the setting-out control means 3 according to that setting detail. 
[0021] Although the point of operating as one of the big advantages of SDRAM 
synchronizing with a clock signal is mentioned, Generally, since the clock of SDRAM 
and the clock of micro CPU are shared and used, For example, in order to raise the 
working speed of micro CPU, when a clock frequency is made high, naturally the 
working speed of SDRAM may also become early and malfunction may be produced in 
the preset value corresponding to the low frequency set as the setting-out means 2. 
For example, while data carries out a reading-and-writing lump after supplying an 
address to SDRAM, a clock number is set up so that the time for performing other 
processings may be secured, but if the frequency of a clock is changed, a difference 
will arise at the secured time. For this reason, it becomes impossible to perform other 
required processings, and malfunction may be caused. Even if the clock frequency 
which the preset value alteration means 5 is installed in order to prevent the 
malfunction, and is supplied to SDRAM is changed, The variation ratio before and 
behind change of a clock frequency is taken into consideration, and while data carries 
out a reading-and-writing lump after supplying an address to SDRAM, a clock number 
is set up so that the time for performing other processings may be secured. That is, 
however it, for example, doubles the above-mentioned clock number which sets up 
when a clock frequency becomes two times, when the time which other processings 
take is shortened with increase of a clock frequency, the part clock number is 
lessened. Thus, since it serves to change a preset value when changing a clock 
frequency so that it may correspond to the clock of the time nearest to a set period, 
the time of other processings is securable as usual. Although the graphic display was 
omitted as one of the methods which attains this function, It has a 
standard-of-frequency clock generating means higher enough than the clock supplied 
to SDRAM into the preset value alteration means 5, investigates whether a clock's of 
SDRAM round term is equivalent to a part for how many [ of a reference clock ] (for 
example, this value is set to B), and memorizes. When a clock frequency is changed, a 
clock's of SDRAM after change round term is equivalent to a part for how many [ of a 
reference clock ], or (for example, this value is set to A) it detects similarly, and a ratio 
(A/B) with the clock frequency before change is calculated. When the preset value 
before the setting-out means 2 is n, a new preset value searches for the nearest 
integer m more than the value calculated by nx (A/B), and changes the preset value n 
of the setting-out means 2 into the preset value m by the preset value alteration 



means 5. According to this method, even if the clock frequency of the clock supplied 
to SDRAM changes, a preset value can also be automatically changed so that the time 
set up before may be secured. Namely, what is necessary is to count the clock 
frequency before and behind change, and just to compute the clock number for 
securing time required for other processings with the second clock signal of frequency 
sufficiently higher than a clock frequency, based on the result. 

[0022] Drawing 3 shows the main timing of SDRAM. In the example shown in drawing 3 , 
to the timing which sets the mode register in SDRAM. It is CS (chip select) signal of 
SDRAM made into a selection object at the active (Low level) time, And are a RAS 
signal of a sequence (low) address strobe at the active time, and the CAS signal of a 
line (column) address strobe simultaneously in the time of active. What is necessary is 
just to input a value (Valid portion of a figure) to set up into RA signal which comprises 
two or more lines usually used as an address input terminal at the time of active of WE 
signal [ that it can write in (write enable) ]. 

[0023] Drawing 4 is what showed the main examples of timing of other SDRAMs, and 
gives the address of the first read position to SDRAM (RA signal of a figure). [ Row 
and ] It is a figure showing the timing to which the first data is outputted after the 
position described as Colum, and the time set up as CAS Latency. In this example, a 
sequence (low) address is given on RA signal at the time of active of a RAS signal, and 
a line (column) address is given on RA signal at the time of active of a CAS signal. 
Since it is set to CAS Latency=2 if it is a read state and a sequence (low) and a line 
(column) address are prepared in the standup of the 8th clock signal (SYSCLK signal 
in a figure), since WE signal is high-level, The first data is materialized in the standup 
of the 10th clock signal (DO in a figure). Henceforth, data is outputted with D1, D2, and 
— for every clock. Therefore, change of the clock (SYSCLK signal) frequency supplied 
to SDRAM will change the time t1 of CAS Latency, while it has been setting out of 
CAS Latency=2. If the clock frequency after change becomes high, the time of CAS 
Latency is shorter than t1, and if the clock frequency after change becomes low, the 
time of CAS Latency will become longer than t1. other processings are performed 
between the time t1 before change — required — in a certain case. If the clock 
frequency after change becomes high, it will arise that it becomes impossible to 
perform other processings to within a time [ of new CASLatency ] f if the clock 
frequency after change becomes low, after performing other processings, a margin 
arises in time, and the fault which says that processing time becomes long happens. 
The preset value alteration means 5 of drawing 2 was established in order to cancel 
the above fault, and by the method mentioned above, it is constituted so that 



necessary minimum time may be set up automatically. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram of the important section of the image forming device 
in which the example of this invention is shown. 

[Drawing 2] It is a block diagram of the important section of other image forming 
devices in which the example of this invention is shown. 

[Drawing 3] It is a timing diagram showing the main operation of SDRAM used in the 
example of this invention. 

[Drawing 4] They are other timing diagrams showing the main operation of SDRAM 
used in the example of this invention. 
[Description of Notations] 

1 [ ... A remote setting means, 5 / ... A preset value alteration means, 6 / ... An image 
forming means, 7 / ... ROM/RAM, 8 / ... An external connection means, 9 / ... A control 
means, 10 / ... An image forming device, 20 / ... External device. ] ... An image storing 
means, 2 ... A setting-out means, 3 ... A setting-out control means, 4 
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